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Abstract
We study supersymmetric solutions within seven-dimensional N = 2
gauged supergravity coupled to three vector multiplets in seven dimen-
sions. The gauged supergravity contains six vector fields that gauge the
SO(4) ∼ SO(3)×SO(3) symmetry and admits two N = 2 supersymmetric
AdS7 vacua with SO(4) and SO(3)diag ⊂ SO(3)× SO(3) symmetries. We
consider solutions interpolating between two asymptotically locally AdS7
geometries in the presence of a three-form field. For a particular value of
the two SO(3) gauge coupling constants, the SO(3)diag supersymmetric
AdS7 vacuum does not exist, but the solutions can be uplifted to eleven
dimensions by a known reduction ansatz. We also study solutions of this
type and their embedding in M-theory. We further extend these solutions
to include the SO(3)diag gauge fields and argue that, in general, this gen-
eralization does not lead to supersymmetric solutions.
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1 Introduction
Over the past twenty years, the AdS/CFT correspondence has been widely tested
and confirmed by a large number of interesting results. It has been applied to
holographic studies of strongly coupled field theories in various space-time di-
mensions. One of the interesting cases is AdS7/CFT6 correspondence which has
been argued to describe the dynamics of M5-branes in M-theory since the first
proposal of the correspondence in [1].
As in other cases, AdS7/CFT6 correspondence can be efficiently investi-
gated by using gauged supergravities in seven dimensions. For example, AdS7×S4
geometry of M-theory, dual to N = (2, 0) superconformal field theory (SCFT) in
six dimensions, can be described by SO(5) N = 4 gauged supergravity [2, 3]. In
this paper, we are interested in the case of half-maximal N = 2 gauged super-
gravity. The corresponding AdS7 vacua are dual to N = (1, 0) SCFTs, see for
example [4, 5]. Some of these SCFTs can be obtained from an orbifold of the
N = (2, 0) SCFTs [6, 7], and recently, an interest in N = (1, 0) SCFTs has been
increased by many new results, see [8, 9, 10, 11, 12] for an incomplete list.
N = 2 gauged supergravity has been constructed for a long time in
[13, 14, 15]. These theories, however, do not admit any AdS7 vacua. The ex-
istence of an AdS7 vacuum requires an additional deformation in the form of
a mass term for the three-form field, dual to the two-form field in the N = 2
gravity multiplet. The N = 2 gauged supergravity including both types of de-
formations has been given in [16], see also [17]. An extension of this N = 2
gauged supergravity to include vector multiplets has been given in [18]. A num-
ber of supersymmetric AdS7 vacua and various types of holographic solutions
within this gauged supergravity have been studied in [19, 20, 21]. A classification
of possible gauge groups that can give rise to maximally supersymmetric AdS7
vacua has also been given in [22]. Most of the previously known solutions of pure
and matter-coupled N = 2 gauged supergravity only involve the metric and scalar
fields although the results of [20] and [21] do include solutions with non-vanishing
gauge fields.
Supersymmetric solutions of pure N = 2 gauged supergravity with all
bosonic fields, including the three-form and gauge fields, non-vanishing have ap-
peared recently in [23] along with the embedding in M-theory by using the result
of [24]. The solution without the SU(2) gauge fields has also been uplifted to
massive type IIA theory in [25] in which the solution is interpreted as a two-
dimensional conformal defect in N = (1, 0) SCFT. In the present work, we are
interested in similar solutions in N = 2 gauged supergravity coupled to three
vector multiplets with SO(4) ∼ SO(3) × SO(3) gauge group. In this case, the
maximally supersymmetric AdS7 vacuum is dual to an N = (1, 0) SCFT with
flavor symmetry SO(3). The solutions presented here should give an extension
of the results in [19] and [23] and represent more general solutions of N = 2
seven-dimensional gauged supergravity.
2
The paper is organized as follow. In section 2, we give a short review of
the matter coupled N = 2 gauged supergravity in seven dimensions. The aim of
this section is to give relevant formulae which will be used throughout the pa-
per. Supersymmetric solutions interpolating between two asymptotically locally
AdS7 geometries and solutions flowing from an asymptotically locally AdS7 with
SO(4) symmetry to a singular geometry are given in section 3. These solutions
are obtained by using the AdS3 × S3-sliced domain wall ansatz. We also discuss
the embedding of the latter type of solutions in eleven-dimensional supergrav-
ity. In section 4, we study similar solutions with non-vanishing SO(3)diag gauge
fields and argue that this does not give rise to supersymmetric solutions. Some
conclusions and comments on the results are given in section 5. All bosonic field
equations of N = 2 gauged supergravity coupled to vector multiplets are given in
appendix A. A consistent reduction ansatz for special values of the gauge coupling
constants is reviewed in appendix B.
2 N = 2 gauged supergravity in seven dimen-
sions
We first give a brief review of N = 2 gauged supergravity in seven dimensions
with topological mass term. All of the conventions and notations are essentially
the same as those in [18] to which the reader is referred for more detail.
The half-maximal N = 2 supergravity in seven dimensions can couple to
an arbitrary number n of vector multiplets, the only matter multiplets in N = 2
supersymmetry. The field contents are given respectively by
Supergravity multiplet : (eµˆµ, ψ
A
µ , A
i
µ, χ
A, Bµν , σ)
Vector multiplet : (Aµ, λ
A, φi)r . (1)
Curved and flat space-time indices are denoted by µ, ν, . . . and µˆ, νˆ, . . ., respec-
tively. Bµν and σ are the two-form and the dilaton fields. The two-form field
will be dualized to a three-form field Cµνρ which admits a topological mass term
leading to a massive deformation of the N = 2 supergravity. Indices i, j = 1, 2, 3
label triplets of SU(2)R ∼ SO(3)R symmetry. The dilaton σ can be described by
a coset space SO(1, 1) ∼ R+.
Each of the vector multiplets, labelled by indices r, s = 1, 2, . . . , n, consists
of a vector field Aµ, two gaugini λ
A and 3 scalars φi. Indices A,B, . . . = 1, 2 label
a doublet of the SU(2)R symmetry and will be generally suppressed throughout
this paper. There are 3n scalar fields φir parametrizing SO(3, n)/SO(3)×SO(n)
coset manifold. These can be efficiently described by a coset representative of the
form
L = (L iI , L
r
I ), I = 1, . . . , 3 + n . (2)
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The inverse of L will be denoted by
L−1 = (LIi, L
I
r). (3)
Since L is an element of SO(3, n), we have the following relations
ηIJ = −L iI LJ i + L rI L rJ ,
LIi = η
IJLJi and L
I
r = η
IJLJr. (4)
It should be noted that indices i, j and r, s are raised and lowered by δij and
δrs, respectively while the full SO(3, n) indices I, J are raised and lowered by the
SO(3, n) invariant tensor ηIJ = diag(− − − + . . .+). With these conventions,
relations involving components of L can be written as
LI
i = LIi, LI
r = LIr, LI
iLIj = −δij , LI rLIs = δrs . (5)
Gaugings ofN = 2 supergravity can be obtained by promoting a subgroup
G0 of the global symmetry group R
+ × SO(3, n) to be a local symmetry. If
the gauging does not invove the R+ factor, the embedding of G0 in SO(3, n) is
described by the SO(3, n) tensor fIJ
K identified with the structure constants of
the gauge group G0 via the gauge algebra
[TI , TJ ] = fIJ
KTK (6)
where TI denote the gauge generators. In the embedding tensor formalism, fIJ
K
is a component of the full embedding tensor, see [26] for more detail.
For the gauging to be a consistent one, preserving all of the original
supersymmetry, fIJ
K must satisfy the conditions
fIJK = ηKLfIJ
L = f[IJK] and f[IJ
LfK]L
M = 0 . (7)
Apart from the gauging, there is also a massive deformation given by adding a
topological mass term to the three-form field Cµνρ. This additional deformation
is crucial for the gauged supergravity to admit AdS7 vacua.
The bosonic Lagrangian including both the gauging and the massive de-
formation can be written as
L = 1
2
R ∗ I− 1
2
eσaIJ ∗ F I(2) ∧ F J(2) −
1
2
e−2σ ∗H(4) ∧H(4) − 5
8
∗ dσ ∧ dσ
−1
2
∗ P ir ∧ Pir + 1√
2
H(4) ∧ ω(3) − 4hH(4) ∧ C(3) − V ∗ I (8)
where we have used the form language for convenience in dealing with the field
equations. The constant h describes the topological mass term for the three-form
C(3) with H(4) = dC(3).
The scalar potential is given by
V =
1
4
e−σ
(
C irCir − 1
9
C2
)
+ 16h2e4σ − 4
√
2
3
he
3σ
2 C (9)
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where C and Cir are defined in term of the coset representative as
C = − 1√
2
f KIJ L
I
iL
J
jLKkǫ
ijk, Cir =
1√
2
f KIJ L
I
jL
J
kLKrǫ
ijk . (10)
The scalar kinetic term is written in term of the vielbein P irµ on the
SO(3, n)/SO(3)× SO(n) coset defined by
P irµ = L
Ir
(
δKI ∂µ + fIJ
KAJµ
)
LK
i . (11)
The scalar matrix aIJ appearing in the kinetic term of vector fields is given by
aIJ = LI
iLJi + LI
rLJr . (12)
Finally, the Chern-Simons three-form satisfying dω(3) = F
I
(2) ∧ F I(2) is defined by
ω(3) = F
I
(2) ∧AI(1) −
1
6
f KIJ A
I
(1) ∧ AJ(1) ∧ A(1)K (13)
with the gauge field strength tensors F I(2) = dA
I
(1) +
1
2
fJK
IAJ(1) ∧ AK(1). The asso-
ciated bosonic field equations are collected in appendix A. The gauge coupling
constants are included in fIJ
K .
Other ingredients which are relevant for finding supersymmetric solutions
are supersymmetry transformations of fermions. With all fermionic fields vanish-
ing, these are given by
δψµ = 2Dµǫ−
√
2
30
e−
σ
2Cγµǫ− 1
240
√
2
e−σHρσλτ
(
γµγ
ρσλτ + 5γρσλτγµ
)
ǫ
− i
20
e
σ
2F iρσσ
i (3γµγ
ρσ − 5γρσγµ) ǫ− 4
5
he2σγµǫ, (14)
δχ = −1
2
γµ∂µσǫ− i
10
e
σ
2F iµνσ
iγµνǫ− 1
60
√
2
e−σHµνρσγ
µνρσǫ
+
√
2
30
e−
σ
2Cǫ− 16
5
e2σhǫ, (15)
δλr = iγµP irµ σ
iǫ− 1
2
e
σ
2F rµνγ
µνǫ− i√
2
e−
σ
2C irσiǫ (16)
where σi are the usual Pauli matrices. The covariant derivative of ǫ is given by
Dµǫ = ∂µǫ+
1
4
ωµ
abγabǫ+
1
2
√
2
Qiµσ
iǫ (17)
where Qiµ =
i√
2
ǫijkQjkµ is defined in term of the composite connection
Qijµ = L
Ij
(
δKI ∂µ + fIJ
KAJµ
)
LK
i . (18)
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3 AdS3 × S3-sliced domain walls with the three-
form field
In this section, we will study supersymmetric solutions involving the seven-
dimensional metric, scalars and the three-form field. We will consider the case
of n = 3 vector multiplets and SO(4) ∼ SO(3) × SO(3) gauge group. The
first SO(3) factor is identified with the SO(3)R ∼ SU(2)R R-symmetry. The
corresponding structure constants are given by
fIJK = (g1ǫijk, g2ǫrst). (19)
For a particular case of g2 = g1, the resulting gauged supergravity can be embed-
ded in eleven-dimensional supergravity [27].
An explicit parametrization of SO(3, 3)/SO(3) × SO(3) coset can be
achieved by defining thirty-six 6× 6 matrices of the form
(eIJ)KL = δIKδJL, I, J . . . = 1, . . . 6 . (20)
Non-compact generators of SO(3, 3) are accordingly given by
Yir = ei,r+3 + er+3,i, i, r = 1, . . . , 3 . (21)
We first truncate all of the nine scalars in SO(3, 3)/SO(3)×SO(3) coset
to scalars which are singlet under SO(3)diag ⊂ SO(3) × SO(3). There is only
one singlet scalar corresponding to the non-compact generator, see [19] for more
detail,
Ys = Y11 + Y22 + Y33 . (22)
The coset representative can be written as
L = eφYs . (23)
The scalar potential is straightforwardly computed to be
V =
1
32
e−σ
[
(g21 + g
2
2) [cosh(6φ)− 9 cosh(2φ)]− 8g1g2 sinh3(2φ)
+8
[
g22 − g21 + 64h2e5σ + 32e
5σ
2 h
(
g1 cosh
3 φ− g2 sinh3 φ
)]]
. (24)
There are two supersymmetric AdS7 critical points for this potential.
• AdS7 with SO(4) symmetry:
σ = φ = 0, V0 = −240h2 . (25)
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• AdS7 with SO(3)diag symmetry:
σ = −1
5
ln
[
g22 − 256h2
g22
]
, φ =
1
2
ln
[
g2 − 16h
g2 + 16h
]
,
V0 = − 240g
8
5
2 h
2
(g22 − 256h2)
4
5
. (26)
We have set g1 = −16h in order to make the dilaton σ vanish at the SO(4) critical
point. This is equivalent to a redefinition of σ by an appropriate shift. V0 is the
value of the scalar potential at the critical point. Holographic RG flow solutions
interpolating between these two critical points and flows to non-conformal field
theories have already been given in [19].
3.1 Solutions flowing between AdS7 vacua
In this paper, we generalize the solutions studied in [19] by including a non-
vanishing three-form field in the solutions. Following [23], we take the metric
ansatz to be an AdS3 × S3-sliced domain wall
ds2 = e2U(r)ds2AdS3 + e
2V (r)dr2 + e2W (r)ds2S3 (27)
with the metrics on AdS3 and S
3 given by
ds2AdS3 =
1
τ 2
[
(dx1)2 + cosh2 x1(dx2)2 − (dt− sinh x1dx2)2] ,
ds2S3 =
1
κ2
[
(dθ2)
2 + cos2 θ2(dθ3)
2 + (dθ1 + sin θ2dθ3)
2
]
. (28)
The seven-dimensional coordinates are taken to be xµ = (xa, r, xm) with a =
0, 1, 2 and m = 4, 5, 6. We will also use x0 = t and x3 = r in the following
analysis. The corresponding flat indices will be denoted by µˆ = (aˆ, 3ˆ, mˆ). The
S3 part is described by Hopf coordinates xm = (θ1, θ2, θ3). In the limit τ → 0
and κ → 0, the AdS3 and S3 become flat Minkowski space and flat space R3,
respectively.
With the vielbeins on AdS3 and S
3 of the form
e0ˆ =
1
τ
(dt− sinh x1dx2), (29)
e1ˆ =
1
τ
(cos tdx1 − sin t cosh x1dx2), (30)
e2ˆ =
1
τ
(sin tdx1 + cos t cosh x1dx2) (31)
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and
e4ˆ =
1
κ
(dθ1 + sin θ2dθ3), (32)
e5ˆ =
1
κ
(cos θ1dθ2 − sin θ1 cos θ2dθ3), (33)
e6ˆ =
1
κ
(sin θ1dθ2 + cos θ1 cos θ2dθ3), (34)
the spin connections take a simple form
ωaˆ
aˆ
3ˆ = e
−V U ′, ωaˆbˆcˆ =
τ
2
e−U ǫaˆbˆcˆ, (35)
ωmˆ
mˆ
3ˆ = e
−VW ′, ωmˆnˆpˆ =
κ
2
e−W ǫmˆnˆpˆ (36)
with ǫ0ˆ1ˆ2ˆ = ǫ4ˆ5ˆ6ˆ = 1. We will use
′ to denote the r-derivative throughout the
paper.
As in the usual domain wall solutions, the scalar fields σ and φ are func-
tions of only r while the ansatz for the three-form field is taken to be
C(3) = k(r)VolAdS3 + l(r)VolS3 (37)
in which VolAdS3 and VolS3 are volume forms on AdS3 and S
3, respectively. We
will also set AI(1) = 0 since, in this section, we are interested only in solutions
with vanishing vector fields.
The ansatz for Killing spinors corresponding to the unbroken supersym-
metry takes the form of
ǫ = Y (r)
[
cos θ(r)18 + sin θ(r)γ
0ˆ1ˆ2ˆ
]
ǫ0 (38)
with the constant spinor ǫ0 satisfying the projection condition
γ 3ˆǫ0 = ǫ0 . (39)
Y (r) and θ(r) are functions of r to be determined.
To find supersymmetric solutions, we consider BPS equations obtained
from supersymmetry transformations of fermionic fields (ψµ, χ, λ
r). Using the
Killing spinor (38) and the projection (39), we obtain two equations from δλr = 0
conditions
P ir
3ˆ
cos 2θ − 1√
2
e−
σ
2C ir = 0, (40)
P ir
3ˆ
− 1√
2
e−
σ
2C ir cos 2θ = 0 . (41)
For the coset representative (23), we can readily compute P irµ and C
ir. The result
is given by
P ir
3ˆ
= φ′e−V δir and C ir =
√
2(g1 cosh φ−g2 sinh φ) coshφ sinhφδir . (42)
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Note also that the three-form field does not enter the δλr equations.
Compatibility between equations (40) and (41) implies cos(2θ) = ±1
leading to sin θ = 0 or cos θ = 0. Up to a redefinition of ǫ0 to ǫ˜0 = γ
0ˆ1ˆ2ˆǫ0 and a
sign change in the projection condition (39), the two choices give equivalent BPS
equations. For definiteness, we will choose sin θ = 0 in the following analysis.
This leads to the BPS equation for φ
φ′ = eV−
σ
2 (g1 cosh φ− g2 sinhφ) coshφ sinhφ . (43)
The Killing spinor then takes a simpler form
ǫ = Y (r)ǫ0 . (44)
We now consider δχ = 0 equation. This condition involves a contri-
bution from the three-form field of the form Hµνρσγ
µνρσǫ. We will use the
same convention for spinors and gamma matrices as in [23]. Using the relation
γ 0ˆγ 1ˆγ 2ˆγ 3ˆγ 4ˆγ 5ˆγ 6ˆ = 18 or more compactly ǫaˆbˆcˆγ
aˆbˆcˆγ rˆ = −ǫmˆnˆpˆγmˆnˆpˆ, we find
1
4!
Hµνρσγ
µνρσǫ = (l′e−V−3W − k′e−V−3U)γ 0ˆ1ˆ2ˆǫ . (45)
Since there is no other term contributing γ 0ˆ1ˆ2ˆ matrix in the δχ variation, this
term must vanish by itself. This can be achieved by setting
k′e−3U = l′e−3W (46)
which leads to the BPS equation for σ
σ′ = −2
5
eV−
σ
2
[
16he
5
2
σ + g1 cosh
3 φ− g2 sinh3 φ
]
. (47)
We then move on to the BPS equations from δψµ conditions. After using
the γ rˆ projection (39) and the three-form ansatz (37) in the conditions δψa = 0
and δψm = 0, we find two types of terms one with γ
0ˆ1ˆ2ˆ and the other with 18.
The former gives rise to the BPS equations for k and l
k′ =
τ√
2
e2U+σ+V , l′ =
κ√
2
e2W+σ+V (48)
while the latter gives the corresponding equations for U and W
U ′ = W ′ =
1
5
eV−
σ
2
[
4he
5
2
σ − g1 cosh3 φ+ g2 sinh3 φ
]
. (49)
The last equation implies that U = W + C for a constant C. In order to find
solutions interpolating between AdS7 vacua, we require that the solutions be
asymptotically locally AdS7 at which U = W . This implies that C = 0 or
U = W .
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Using this relation in equation (46), we find that k′ = l′ or k = l + C˜ for
some constant C˜. This constant can be set to zero by a suitable redefinition of k
and l. We will accordingly set k = l. With all these, equation (48) gives
τ = κ . (50)
In summary, we end up with the BPS equations for the warped factor U and k
in the form of
U ′ =
1
5
eV−
σ
2
[
4he
5
2
σ − g1 cosh3 φ+ g2 sinh3 φ
]
, (51)
k′ =
κ√
2
e2U+σ+V . (52)
It should be noted that the contribution from C(3) is cancelled by the spin
connections on AdS3 and S
3. Therefore, for non-vanishing C(3) and k = l, there
can be no background with Mink3 and R
3. This is perfectly in agreement with a
similar solution considered in [23] but without the scalar from vector multiplets.
It can also be easily checked that any solutions to the above BPS equations solve
all the field equations.
We finally consider the equation from δψ3 condition. This gives the BPS
equation for Y (r)
Y ′ =
1
2
Y U ′ (53)
which can be solved by a solution Y ∼ eU2 .
We are now in a position to solve all of the BPS equations. To find an
analytic solution, we first choose a function V (r) = σ
2
. This is equivalent to
changing to a new radial coordinate r˜ defined by the relation dr˜
dr
= e−
σ
2 in [19].
The procedure is very similar to that used in [19], so we will not repeat all the
details here. After choosing V (r) = σ
2
, we obtain the solution for (43)
g1g2r = g2 ln(1− e2φ)− g1 ln(1 + e2φ) + (g1 + g2)
2
g1 − g2 ln[g1 + g2 + (g1 − g2)e
2φ] (54)
where an irrelevant additive integration constant has been neglected.
By treating U , σ and k as functions of φ, we find the solution of equations
(47), (51) and (52)
σ =
2
5
ln
[
g1g2
16h(g1 sinh φ− g2 cosh φ)
]
, (55)
U =
1
4
φ− 1
8
σ − 1
4
ln(e4φ − 1) + 1
4
ln[g1 + g2 + (g1 − g2)e2φ], (56)
k =
τ
4
[
g1
g2
+
g2
g1
− 2 coth(2φ)
]
(57)
in which irrelevant integration constants in U and k have been removed. The
integration constant in σ is however important and has been chosen such that
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the solution for σ interpolates between the two supersymmetric AdS7 critical
points, see [19] for more detail.
As r → ±∞, the solution is asymptotic to the AdS7 critical points with
U ∼ 4hr, σ ∼ φ ∼ 0, F0ˆ1ˆ2ˆrˆ ∼ Frˆ4ˆ5ˆ6ˆ ∼ 0 (58)
for r →∞, and
U ∼ 4h
(
g22
g22 − 256h2
) 2
5
r, σ ∼ 1
5
ln
[
g22
g22 + 256h
2
]
,
φ ∼ 1
2
ln
[
g2 − 16h
g2 + 16h
]
, F0ˆ1ˆ2ˆrˆ ∼ Frˆ4ˆ5ˆ6ˆ ∼ 0 (59)
for r → −∞. In these equations, we have set g1 = −16h.
It should be noted that the four-form field strength does not actually
vanish in the limit r → ±∞ as can be seen from the BPS equation for k′.
Moreover, the existence of C(3) is needed to support the AdS3 and S
3 factors as
mentioned above. However, its effect in the limit r → ±∞ is highly suppressed
compared to the scalar potential. The solution is then asymptotically locally
AdS7 as r → ±∞.
3.2 Solutions with known higher dimensional origin
For a particular case of g2 = g1, solutions of the N = 2 gauged supergravity can
be uplifted to eleven dimensions. The corresponding reduction ansatz has been
constructed in [27]. Setting g2 = g1, we obtain the BPS equations
φ′ = eV−
σ
2
−φg1 coshφ sinhφ, (60)
σ′ = −2
5
eV−
σ
2
[
16he
5
2
σ + g1 cosh
3 φ− g1 sinh3 φ
]
, (61)
U ′ =
1
5
eV−
σ
2
[
4he
5
2
σ − g1 cosh3 φ+ g1 sinh3 φ
]
, (62)
k′ =
κ√
2
e2U+σ+V . (63)
It can be clearly seen from the φ′ equation that there is only one supersymmetric
AdS7 background at φ = 0. The solutions interpolating between this AdS7 and
physically acceptable, singular geometries dual to non-conformal field theories in
the case of k = 0 have already been studied in [27]. In this paper, we will give
the solution with non-vanishing three-form field. This solution can be found by
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the analysis similar to the previous case. The resulting solution is given by
g1r = 2 tan
−1 eφ − 2 tanh−1 eφ, (64)
σ =
2
5
φ− 2
5
ln
[
1− 12C1(e4φ − 1)
]
, (65)
U =
1
5
φ− 1
4
ln(e4φ − 1) + 1
20
ln[1− 12C1(e4φ − 1)], (66)
k =
τ
2h
(
h4
29g41
) 1
10
√
1− 12C1(e4φ − 1)
e4φ − 1 . (67)
It can be seen that φ diverges at a finite value of r. Therefore, the solution is
singular at this point. Without loss of generality, we can shift the coordinate r
such that the singularity occurs at r = 0. The integration constant C1 controls
the behavior near the singularity, see [27] for more detail.
For C1 = 0, the solution near r = 0 becomes
φ ∼ − ln(4hr), σ ∼ −2
5
ln(4hr), k ∼ e−2φ ∼ (4hr)2,
ds27 = (4hr)
2
(
ds2AdS3 + ds
2
S3
)
+ (4hr)−
1
5dr2 (68)
in which we have set g1 = −16h. For C1 6= 0, we find
φ ∼ − ln(4hr), σ ∼ 6
5
ln(4hr), k ∼ constant,
ds27 = (4hr)
3
4
(
ds2AdS3 + ds
2
S3
)
+ (4hr)
3
5dr2 . (69)
As pointed out in [27], all of these singularities are physically acceptable since
the scalar potential is bounded from above, in this case V → −∞, as required by
the criterion in [28].
In this case, the solution can be embedded in eleven dimensions by using
the reduction ansatz in [27]. For convenience, we give a brief review of this
result in appendix B. The nine scalars from vector multiplets can be equivalently
described by SL(4,R)/SO(4) coset due to the isomorphism SL(4,R) ∼ SO(3, 3).
For the SO(3)diag singlet scalar, we find the SL(4,R)/SO(4) coset representative
VαR = diag(e
φ
2 , e
φ
2 , e
φ
2 , e−
3φ
2 ) (70)
which gives a symmetric 4× 4 matrix with unit determinant
T˜αβ = diag(e
φ, eφ, eφ, e−3φ) = (δabe
φ, e−3φ). (71)
In the remaining parts of this section, we will use indices a, b = 1, 2, 3 to denote
coordinates µˆa on the internal S2 with µˆaµˆa = 1. We will also use the S3 coordi-
nates µα = (cosψµˆa, sinψ) satisfying µαµα = 1.
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With all these and the seven-dimensional fields given previously, we ob-
tain the eleven-dimensional metric
dsˆ211 = ∆
1
3
[
e2U
(
ds2AdS3 + ds
2
S3
)
+ e2V dr2
]
+
1
32h2
∆−
2
3 e−2σ
[
cos2 ξ + e
5
2
σ sin2 ξ(e−φ cos2 ψ + e3φ sin2 ψ)
]
dξ2
+
1
64h2
∆−
2
3 e
σ
2 sin ξ sinψ cosψ(e−φ − e3φ)dξdψ
+
1
128h2
∆−
2
3 e
σ
2 cos2 ξ
[
(e3φ cos2 ψ + e−φ sin2 ξ)dψ2 + e−φ cos2 ψdΩ22
]
(72)
with the warped factor given by
∆ = e−
σ
2 cos2 ξ(eφ cos2 ψ + e−3φ sin2 ψ) + e2σ sin2 ξ, (73)
and the metric on a unit two-sphere can be written as dΩ22 = dµˆ
adµˆa. It should
be noted that the S2 in the internal S3 is unchanged. Its isometry corresponds
to the unbroken SO(3)diag symmetry.
The four-form field strength of eleven-dimensional supergravity is given
by
Fˆ(4) = sin ξ
√
2k′(dr ∧ VolAdS3 + dr ∧ VolS3)
−
√
2
8h
e−2σ cos ξk′e−V (VolAdS3 +VolS3) ∧ dξ
+
1
(8h)3
∆−2U cos3 ξ cos2 ψdξ ∧ dψ ∧ ǫ(2)
+
1
(8h)3
∆−2e
3
2
σ sin ξ cos4 ξ cos2 ψ
[
eφ cos2 ψ
(
φ′ − 5
2
σ′
)
−e−3φ sin2 ψ
(
5
2
σ′ + 3φ′
)]
dr ∧ dψ ∧ ǫ(2)
− 1
(8h)3
∆−2 cos2 ξ cos3 ψ sinψ
[[
4e−2φ−σ cos3 ξ + e
3
2
σ(eφ + 3e−3φ)
]
φ′
−5
2
sin2 ξe
3
2
σ(eφ − e−3φ)σ′
]
dr ∧ dξ ∧ ǫ(2) (74)
where ǫ(2) =
1
2
ǫabcµˆ
adµˆbdµˆc is the volume form on S2. In this equation, we have
also used ǫabc4 = ǫabc. The scalar function U is given by
U = sin2 ξ(e4σ − 3eφ+ 32σ − e 32σ−3φ)− cos2 ξ
[
e
3
2
σ(eφ cos2 ψ + e−3φ sin2 ψ)
+ e−σ(e2φ cos2 ψ + 3e2φ sin2 ψ + e−2φ cos2 ψ − e−6φ sin2 ψ)
]
. (75)
Similar to the discussion in [23], we expect the uplifted solution to describe
eleven-dimensional configurations involving M2-M5-brane bound states due to the
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dyonic profile of C(3). It is also interesting to consider the (00)-component of the
eleven-dimensional metric
gˆ00 = − 1
κ2
∆
1
3 e2U(r) . (76)
Near the singularity at r = 0, we find that
gˆ00 ∼ (4hr) 2615 → 0 and gˆ00 ∼ (4hr) 1360 → 0 (77)
for C1 = 0 and C1 6= 0, respectively. According to the criterion of [29], the sin-
gularities are physical in agreement with the seven-dimensional results obtained
from the criterion of [28]. We then expect that the solution holographically de-
scribes a two-dimensional conformal defect in six-dimensional N = (1, 0) SCFT
with known M-theory origin.
4 Domain walls with the three-form and vector
fields
In this section, we consider more general solutions with non-vanishing vector
fields. We first choose an appropriate ansatz for the SO(4) ∼ SO(3) × SO(3)
gauge fields. As in [23], we will take this ansatz in the form of
AI(1) = A
I
i dθi (78)
in which the components AIi will be functions of only the radial coordinate r.
Explicitly, these components are given by
Aij = −
e−Wκ
2
A(r)δij, (79)
Ari = −
e−Wκ
2
B(r)δri . (80)
It is now straightforward to compute the field strength tensors F i(2) = LI
iF I(2) and
F r(2) = LI
rF I(2). Non-vanishing components of these tensors are given by
F i3j = fδ
i
j , F
i
jk = gǫijk, (81)
F r3i = f¯δ
r
i , F
r
jk = g¯δ
r
i ǫijk (82)
where
f = −e−V−W κ
2
[A′ coshφ+B′ sinhφ] , (83)
f¯ = −e−V−W κ
2
[A′ sinhφ+B′ coshφ] , (84)
g = −e−2W κ
2
4
[A(2− g1A) coshφ+B(2 + g2B) sinh φ] , (85)
g¯ = −e−2W κ
2
4
[A(2− g1A) sinh φ+B(2 + g2B) coshφ] . (86)
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To implement SO(3)diag, we will set
g2B = −g1A . (87)
We still use the ansatz for the Killing spinor as given in (38) and the
projection (39). Due to the extra contributions from non-vanishing gauge fields,
we need more projectors
γ 5ˆ6ˆǫ = −iσ1ǫ, γ 4ˆ6ˆǫ = iσ2ǫ, γ 4ˆ5ˆǫ = −iσ3ǫ, (88)
The second condition is just the Symplectic-Majorana condition. Therefore, the
BPS solutions (if exist) will preserve only two supercharges or 1
8
-BPS after im-
posing the projection (39).
With all these, we can now set up the BPS equations. By the relation
(87), the composite connection along S3 takes a very simple form
Qijk = ωi+3,j+3,k+3 (89)
where ωi+3,j+3,k+3 is the spin connection given in (36). Using the same procedure
as in the previous section, we find the following set of BPS equations
U ′ =
eV
60 cos 2θ
[
2
[
12he2σ +
e−
σ
2√
2
C
]
(3 cos 4θ − 1) + 18eσ2 g(cos 4θ − 3)
+ 24e−Uτ sin 2θ + 18e−Wκ(g1A− 1) sin 4θ
]
, (90)
W ′ = − e
V
30 cos 2θ
[
2
[
12he2σ +
e−
σ
2√
2
C
]
(cos 4θ − 2) + 6eσ2 g(cos 4θ − 8)
+ 18e−Uτ sin 2θ + 6e−Wκ(g1A− 1) sin 4θ
]
, (91)
Y ′ =
eV Y
120 cos 2θ
[
2
[
12he2σ +
e−
σ
2√
2
C
]
(3 cos 4θ − 1) + 18eσ2g(cos 4θ − 3)
+ 24e−Uτ sin 2θ + 18e−Wκ(g1A− 1) sin 4θ
]
, (92)
θ′ =
eV
4
[
−2
[
4he2σ +
e−
σ
2√
2
C
]
sin 2θ − 6eσ2g sin 2θ + 6e−Uτ
+ 6e−Wκ(g1A− 1) cos 2θ
]
, (93)
k′ =
e3U+V eσ
3
√
2
[
2
[
12he2σ +
e−
σ
2√
2
C
]
tan 2θ + 18e
σ
2 g tan 2θ
− 6e−Uτ sec 2θ − 9e−Wκ(g1A− 1)
]
, (94)
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l′ =
1√
2
e3W+V eσ
[
e−Uτ − 8he2σ sin 2θ] , (95)
σ′ = − e
V
30 cos 2θ
[
48he2σ(cos 4θ + 3)−
√
2Ce−
σ
2 (3 cos 4θ − 1)− 24e−Uτ sin 2θ
− 18eσ2 g(cos 4θ − 3)− 18e−Wκ(g1A− 1) sin 4θ
]
, (96)
φ′ = eV
[
e−
σ
2√
2
C − eσ2 g¯
]
cos 2θ, (97)
A′ = − 2g2e
V+W−σ
2
κ(g1 sinh φ− g2 coshφ)
[
1
3
√
2
Ce−
σ
2 sin 2θ + e
σ
2g sin 2θ
− [e−Uτ + e−Wκ(g1A− 1) cos 2θ]
]
(98)
where the quantities C and C are defined by
C = −3
√
2
(
g1 cosh
3 φ− g2 sinh3 φ
)
, (99)
C = 1√
2
sinh(2φ) (g1 cosh φ− g2 sinhφ) . (100)
In addition to these flow equations, there is an algebraic constraint arising
from the fact that the supersymmetry transformations from the gravity multiplet
(δψµ and δχ) and those from the vector multiplets (δλ
r) lead to different BPS
equations for A. Consistency between these two equations results in a constraint
0 = e
σ
2 sin 2θ
[(
e−σ
3
√
2
C + g
)
+
g1 sinhφ− g2 coshφ
g1 coshφ− g2 sinhφ
(
−e
−σ
√
2
C + g¯
)]
+e−Wκ(1− g1A) cos 2θ − e−Uτ . (101)
This means supersymmetric solutions must satisfy the above BPS equations as
well as the constraint (101) in order for the Killing spinors to exist. We have ex-
plicitly verified that the BPS equations (90) to (98) together with the constraint
(101) imply all of the field equations.
However, it turns out that there are no solutions with non-trivial three-
form and vector fields satisfying the BPS equations (90) to (98) and the constraint
(101). This can be readily checked by differentiating equation (101) and substi-
tuting the BPS equations (90) to (98). The result gives the following condition
0 = e−2U−
σ
2 k′g − 2e
U+σ
2 (g22 − g21)φ′f
(g2 sinh φ− g1 cosh φ)(g2 coshφ− g1 sinhφ) (102)
which can not be satisfied by the BPS equations (94) and (97). This implies that
φ and k cannot flow independently but relate to each other by equation (102).
Note that relation (102) is trivially satisfied for A = 0 which gives
f = g = 0. This results in the BPS equations considered in the previous sec-
tion. Another possibility is to set k′ = 0 and g22 = g
2
1. However, with k
′ = 0 and
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the constraint (101), equation (94) implies θ = 0 and A = 1
g1
for generic values
of σ and φ. Although this result is compatible with the BPS equations given in
(93) and (98), it also leads to l′ = 0 as can be seen from equation (95) after using
the constraint (101). The three-form field then has vanishing field strength. In
this case, the gauge fields do not depend on the radial coordinate r. This type
of solutions has already been studied in [21] in the context of twisted compactifi-
cations. Therefore, we conclude that there are no supersymmetric solutions with
non-vanishing SO(3)diag gauge fields and non-trivial three-form field.
5 Conclusions and discussions
We have studied supersymmetric solutions of matter-coupled N = 2 gauged su-
pergravity in seven dimensions with SO(4) ∼ SO(3)× SO(3) gauge group. The
resulting solutions are generalizations of the previously known solutions of N = 2
gauged supergravity in the sense that all possible bosonic fields, from both gravity
and vector multiplets, are considered. These solutions take the form of asymp-
totically locally AdS7 solutions and should be useful in the holographic study of
N = (1, 0) six-dimensional SCFTs.
For vanishing vector fields, we have found analytic solutions to the BPS
equations for all the fields that are singlets of the residual SO(3)diag ⊂ SO(3)×
SO(3) symmetry. For special values of SO(3)× SO(3) gauge couplings, namely
g2 = g1, the solutions can be uplifted to eleven dimensions. We have performed
this uplift and given the explicit form of the eleven-dimensional metric and the
four-form field strength tensor. Unlike the solutions found in [23], we have found
that the solutions to the matter-coupled gauged supergravity are more restric-
tive. As a result, only solutions in the form of AdS3×S3 sliced-domain walls are
possible. From a general notion of the AdS/CFT correspondence and the recent
result in [25], we expect these solutions to describe some supersymmetric, two-
dimensional, conformal defects in N = (1, 0) SCFT with flavor symmetry SO(3).
It is interesting to find the dual descriptions of these solutions in the N = (1, 0)
SCFT. A generalization of these solutions to include more scalars, such as those
invariant under smaller residual symmetries, is straightforward since the three-
form field does not couple directly to scalars from vector multiplets.
We have also derived a set of first-order flow equations together with an
algebraic constraint for the case of non-vanishing SO(3)diag gauge fields. In this
case, we have performed the analysis and argued that supersymmetric solutions
do not exist at least within the truncation considered here. This is due to the
fact that, in general, the constraint, arising from the supersymmetry variations
of the gaugini, is violated by the solutions of the flow equations.
Solutions in N = 2 gauged supergravity with other gauge groups and the
slicing different from AdS3 × S3 are worth considering. Similar solutions in the
maximal N = 4 gauged supergravity in seven dimensions are also of particular
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interest. These would describe lower dimensional defects within N = (2, 0) SCFT
dual to the AdS7×S4 solution of M-theory. We hope to come back to these issues
in future works.
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A Bosonic field equations of N = 2 gauged su-
pergravity coupled to vector multiplets
In this appendix, we give all of the bosonic field equations obtained from the
Lagrangian given in (8). These equations read
d
(
e−2σ ∗H(4)
)
+ 8hH(4) − 1√
2
F I(2) ∧ F I(2) = 0, (103)
5
4
d ∗ dσ − 1
2
eσaIJ ∗ F I(2) ∧ F J(2) + e−2σ ∗H(4) ∧H(4)
+
[
1
4
e−σ
(
C irCir − 1
9
C2
)
+ 2
√
2he
3
2
σC − 64h2e4σ
]
ǫ(7) = 0, (104)
D(eσaIJ ∗ F I(2))−
√
2H(4) ∧ F J(2) + ∗P irf KIJ LIrLiK = 0, (105)
D ∗ P ir − 2eσLi ILrJ ∗ F I(2) ∧ F J(2)
−
[
1√
2
e−σCjrC
krsǫijk + 4
√
2he
3σ
2 Cir
]
ǫ(7) = 0, (106)
Rµν − 5
4
∂µσ∂
µσ − P irµ Pνir −
2
5
gµνV
−aIJeσ
(
F IµρF
J
ν
ρ − 1
10
gµνF
I
ρσF
Jρσ
)
−1
6
e−2σ
(
HµρσλHν
ρσλ − 3
20
gµνHρσλτH
ρσλτ
)
= 0 (107)
where Cirs is defined by
Cirs = f
K
IJ L
I
rL
J
sLKi . (108)
The Yang-Mills equation (105) can also be written in terms of C ir and
C irs by using the relation
f KIJ L
I
rLiK = −
1
2
√
2
ǫijkCjrLkJ − C irsLsJ . (109)
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In deriving the scalar field equation (106), it is useful to adopt the following
projections, given in [13], in the form of
δLi I = X
i
rL
r
I +X
i
jL
j
I ,
δLrI = X
r
sL
s
I +X
r
iL
i
I . (110)
With these relations, variations with respect to the scalar fields lead to the fol-
lowing results
δC2 = −6CC irXir, (111)
δ(C irCir) = 2
√
2CjsC
krsǫijkX ir − 2
3
CirCX
i
r . (112)
B Reduction ansatz from eleven dimensions
In this appendix, we summarize all relevant formulae for embedding seven-dimensional
solutions in eleven-dimensional supergravity. The reduction ansatz given in [27]
is obtained from a truncation of the S4 reduction giving rise to the maximal
N = 4 SO(5) gauged supergravity [3]. The reduction gives an effective seven-
dimensional N = 2 gauged supergravity coupled to three vector multiplets and
SO(4) gauge group. Due to the isomorphism SO(3, 3) ∼ SL(4,R), the nine
scalars from the vector multiplets can be equivalently parametrized by SL(4,R)/SO(4)
coset manifold. We follow all the conventions of [27] to which the reader is re-
ferred for more detail.
Let VαR be SL(4,R)/SO(4) coset representative with α,R = 1, 2, 3, 4.
The bosonic part of the N = 2 gauged supergravity is more conveniently de-
scribed by a symmetric 4× 4 matrix T˜αβ = VαRVβSδRS of unit determinant. The
eleven-dimensional metric and the four-form field of eleven-dimensional super-
gravity are given by
dsˆ211 = ∆
1
3ds27 +
2
g2
∆−
2
3X3
[
X cos2 ξ +X−4 sin2 ξT˜−1αβ µ
αµβ
]
dξ2
− 1
g2
∆−
2
3X−1T˜−1αβ sin ξµ
αdξDµβ +
1
2g2
∆−
2
3X−1T˜−1αβ cos
2 ξDµαDµβ
(113)
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and
Fˆ(4) = F(4) sin ξ +
1
g
X4 cos ξ ∗ F(4) ∧ dξ + 1
g3
∆−2U cos5 ξdξ ∧ ǫ(3)
+
1
3!g3
ǫαβγδ∆
−2X−3 sin ξ cos4 ξµκ
[
5T˜ ακX−1dX
+DT˜ ακ
]
∧Dµβ ∧Dµγ ∧Dµδ + 1
2g2
cos ξǫαβγδ
[
1
2
cos ξ sin ξX−4Dµγ
−
(
X−4 sin2 ξµγ +X2 cos2 ξT˜ γκµκ
)
dξ
]
∧ F αβ(2) ∧Dµδ
+
1
2g3
ǫαβγδ∆
−2 cos3 ξµκµλ
[
cos2 ξX2T˜ ακDT˜ βλ − sin2 ξX−3δβλDT˜ ακ
−5 sin2 ξT˜ ακX−4δβλdX
]
∧Dµγ ∧Dµδ ∧ dξ (114)
where Dµα = dµα + gAαβ(1)µ
β and
U = sin2 ξ
(
X−8 −X−3T˜αα
)
+cos2 ξµαµβ
(
2X2T˜αγT˜γβ −X2T˜αβT˜γγ −X−3T˜αβ
)
,
∆ = cos2 ξXT˜αβµ
αµβ +X−4 sin2 ξ,
ǫ(3) =
1
3!
ǫαβγδµ
αDµβ ∧Dµγ ∧Dµδ . (115)
The seven-dimensional fields and parameters are identified as follow
g2 = g1 = −16h = −2g, X = e−σ2 , H(4) = 1√
2
F(4) . (116)
Relations involving the SO(4) gauge fields are more complicated. Since, in this
work, we do not consider the explicit embedding of solutions with non-vanishing
gauge fields, we will not give them here.
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